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I. EXECUTIVE SUMMARY

The Upper Long Valley Water and Land Management Project (Project) proposes to
develop about 3,300 acre feet per year (AFY) of ground water in the Upper Long Valley
for export into Cold Springs Valley and Lemmon Valley in Washoe County, Nevada.
The Upper Long Valley is that portion of Long Valley, bounded on the south by Peavine
Mountain and on the north by Hallelujatr Junction (Highway 70). A two and one half
mile well field and associated transmission (pipeline) easement has been established
along Long Valley Creek and Highway 395 in Sierra and Lassen Counties, California.
The southern portion of the well field is located about two (2) miles north of
Bordertown, Nevada. Bordertown, itself is located about sixteen miles north of Reno,
Nevada via Highway 395. See vicinity map (Map l.) showing general location of the
proposed Project and Map 3 showing the Project facilities.

The Project proposes to convey this water into Cold Springs Valley and Lemmon Valley
to meet the existing quasi municipal demands in these areas. The terminus of the
transmission system is at the Stead storage tank and Sierra Pacific Power Company
pipeline system in Lemmon Valley. See Map 3 for proposed location and routing of the
Project's transmission system. The intended use of this water is to meet the existing
demand of these Valleys as set forth in Washoe County's Land Use Plan and zoning for
Cold Springs Valley and Lemmon Valley, including Golden Valley. The intended use of
this proposed water supply is not to promote additional growth in these Valleys, but to
meet the current demand and to supplement the current (individual ground water wells)
water supply in Golden Valley where the ground water aquifers have been contaminated
from associated individual septic systems. The Project water supply meets and exceeds
the standards established for a public water supply as set in the Safe Water Drinking
Act.

A permanent ground water supply of good quality has been demonstrated to exist within
the proposed well field of the Project. Two production wells, already constructed in the
well field have been tested at production rates of 500 to 1200 gallons per minute.
Hydrologically, the proposed pumpage of 3300 AFY is conservative since this rate
represents only about 2l to 3l percent of the annual perennial yield or recharge of the
Upper Long Valley. (Todd, 1989 & Water Research & Development, 1989) An
extensive surface and ground water study (Water Research & Development, 1989),
sponsored by the Project, further demonstrated that a firm ground water supply can be
developed in the Upper Long Valley without adversely impacting either current or future
water users in California.

The Project proposes to develop the Green Gulch Ranch, (Ranch) into a 1170 acre
recharge facility to augment the natural recharge of the well field and to capture surplus
spring runoff from tributary streams that may also be recharged into the well field
aquifers. This Ranch's adjudicated water rights of about 794 acres, representing about
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46 percent of the Upper Long Valley tributary water rights, may also be used to augment
the proposed Project's ground water supply.

The Project intends to work cooperatively with the Upper Long Valley Ground Water
Management District (District), the California Department of Fish and Game (CDFG),
the Counties of origin (Siena & Lassen) and other regulatory agencies concerned with the
natural resources of this area. Additionally, the Project will communicate with
individual concerned surface adjudicated water users of Long Valley Creek as well as

ground water users in an effort to gain an appreciation of concerns and develop solutions
to potential conflicts.

In conclusion, a permanent ground water supply has been demonstrated to exist in
the Upper Long Valley to support this proposed Project. This has been proven by
both an extensive hydrologic study, as well as actual well development and aquifer
testing. The water supply is also of good quality, meeting and exceeding those
standards for a public water supply as set forth by the Safe Water Drinking Act. If
required, a recharge program is planned on the Ranch to further add to the ground
water supply and to mitigate any potential concerns. By following this
conserryative approach and upon communication with California interests in Long
Valley, we are optimistic that the environmental and permitting process required
for the export of this ground water will be achieved.

The capital costs for the proposed "export" portion of the Project (wells, pumps,
pipelines etc.) is approximated at $4.66 million, while the capital costs of the "water
rights and mitigationt' (easements, recharge land, environmental assessment,
permitting etc.) portion of the Project is estimated at $8.70 million. The total
capital cost of this proposed project to export 3,300 AFY from California to Nevada
is therefore about $13.36 million or $4,050 per acre foot.

The operation and maintenance costs of the Project are estimated at $5081642 per
year or about $154 per acre foot peryear.

II. HYDROLOGY OF LONG VALLEY

Surface Water: Long Valley is situated in California and Nevada, headwatering in the
south by Peavine Mountain and to the west by the Bald and Diamond Mountains and
extends to the north some 40 miles, terminating in the Honey Lake playa. See Map 2.

showing the general extent of this watershed. The primary source of water for the
Valley is supplied by tributary streams located on the western side of the Valley. The
surface waters of the entire Long Valley Creek and tributaries were adjudicated in 1976
by the Superior Court for Lassen County (California State Water Resources Control
Board, 1976) .
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For purposes of adjudicating and managing the lengthy Long Valley Creek system, the
adjudication has separated different reaches of the Creek into individual
Sections. See Map 2, showing the location of these Sections. The Upper Long Valley
Section is that reach encompassing the headwaters of Long Valley Creek on the south at
Peavine Mountain and tributaries (Purdy Creek, Balls Creek, etc.) continuing to the north
to Hallelujah Junction (Highway 70). This is the Section in which the Project well field
and the Ranch is located. The Canyon Section is that reach of the Creek from
Hallelujah Junction to the "narrows". The Long Valley Section is that reach from the
"narrows" to a point near Doyle, California and the terminus Section is the Honey Lake
Section and defined as that reach from Doyle to Honey Lake, itself. Note: Honey Lake,
a shallow ephemeral lake, does not hold an adjudicated water right from Long Valley
Creek.

During the early spring (March, April & May) high runoff periods, the tributaries
contribute high flows to Long Valley Creek, thereby meeting and exceeding Long Valley
Creek adjudicated water rights in all Sections, including the Long Valley Section and
Honey Lake Sections, located below the "narrows". During this period, excepting
drought years, a surplus amount of water is discharged into the phreatophytic and playa
areas of Honey Lake. Later in the season, beginning in June, the tributary creeks
constitute the primary water supply for each Section and very little of this supply flows
from Section to Section via Long Valley Creek. Since these Sections are supplied by
independent tributary streams, the Adjudication recognized this hydrologic fact and treats
the Sections in an autonomous manner when the runoff decreases in the late spring,
summer and fall periods.

In the Upper Long Valley section (headwater to Highway 70), the primary water supply,
supplied by tributaries, irrigates approximates 1744 acres of which the Ranch has an
inigation right for about 794 acres or 46 percent of the total. The California
Department of Fish and Game (CDFG) has purchased 404 acres of the tributary rights
and 256 acres of Long Valley Creek rights. Together, the Ranch and CDFG, owrr a total
of (794 + 404 + 256) 1454 acres of tributary rights and Long Valley Creek rights or
about 73 percent of the total water rights in the Upper Long Valley Section.

Hydrological Final Report: The Evans Ranch, Inc. (ERI) has funded a hydrologic
investigation of the Upper Long Valley Section in which the Ranch and the proposed
well field is located. The investigation, entitled "Water Resources of the upper Long
Valley California & Nevada, Final Report" was completed in 1989 (Water Research
& Development, Inc, 1989). The investigation includes a surface and ground water study
whereby the interaction of both systems were considered as well as the adjudication of
Long Valley Creek.

Surplus Surface Water: Surface water considerations include the modeling of the
water sheds of the Upper long Valley by the Water Resources Evaluation of Non-point
Silvicultural Sources (WRENSS) method (EPA, 1980). According to this hydrologic
runoff model, a mean annual surplus of about 8,700 acre feet per year (AFY) occurs in
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the Upper Long Valley. During dry years this amount is zero (0), while on maximum
years, this amount approaches 40,000 acre feet per year. These surplus amounts have
taken into account all of the adjudicated irrigated acreage water rights demand in the
entire Long Valley Creek system. The accuracy of this predictive runoff model has been
calibrated and is in excellent asreement with measured streamflow data.

Green Gulch Ranch, (Ranch) has made surface water applications (29567, 29568 &
29569) with the Califomia State Water Resources Control Board (Board) to capture a
large portion of this early spring surplus by diversion into Ranch reservoirs, spreading
over 1170 acres of Ranch land and subsequent infiltration into the ground water
aquifers, lying beneath the Ranch. These applications are in "good standing" with the
Board and await subsequent consideration for permitting.

In summary, the surface adjudicated tributary water rights of the Upper Long
Valley, make up the primary water supply for the water righted acreage in this
Section. The Ranch owns 46 percent of these rights. Additionally, based upon an
extensive surface water modeling (WRENSS) study, about 8700 AFY of surplus
early spring surface tributary water is available for appropriation. The Ranch has
made application for this amount with the California State Water Resources
Control Board and these application are in "good standing". These surplus waters
as well as the Ranch's adjudicated rights are available to be used to recharge and
augment the ground water aquifers of the Ranch and the proposed well field along
Long Valley Creek. The Project, therefore, is in a good position to utilize surface
waters to augment the ground water supply of the Valley.

Ground water: Currently, the groundwater resource in the Upper Long Valley Section
has not been significantly developed, excepting about 600 acre feet per year that has been
permitted by the Nevada State Engineer for quasi municipal purposes in around
Bordertown. Ground water use in the Upper Long Valley Section, located in California is
limited to scattered domestic use and does not constitute a significant usage. This usage
is not expected to increase appreciably in Siena County since according to the County's
General Land Use Plan the development density is limited to 160 acres per dwelling.

Ground water investigations undertaken by the Project have included the drilling of 15

test/pilot bore holes in the Upper Long Valley spanning a reach along Long Valley Creek
from the Ranch (Purdy, School House, South tributary Creeks) northward to Evans
Creek, a tributary Creek, located downstream of the proposed Project well field. These

bore holes have provided lithographic and water occurence information on both the west
and east side of Upper Long Valley. Additionally a geological investigation has been
conducted to ascertain the structure (faulting, depth of alluvium, types of geologic
deposits, etc.) of the Valley. Based upon these investigations, the Upper long Valley is
underlain by a large aquifer system (Pliocene nonmarine Hallelujah Formation)
occupying about 12,300 acres at depths up to 2,000 feet. This aquifer formation is

bounded on the east by the Peterson Mountains and on the west by the buried Long
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Valley Fault. The amount of water stored in the top 100 feet of saturated thickness of this
aquifer system ranges from 180,000 to 300,000 acre feet.

Five of the piloVtest holes were developed into 16 inch, gravel enveloped production
wells. The production rate of these wells varied from several hundred gallon per minute
(gpm) to over a thousand gallon per minute. Based upon constant discharge pumping
tests, the transmissivity of the aquifer system ranges from 10,000 to 20,000 gallon per
day per foot, the storage coefficient (S) of the confined aquifer was estimated at 7 x 10-
and specific yield (Sy) of the unconfined aquifer ranges between 0.15 and 0.25. These
transmissivities correspond to hydraulic conductivities of 2 to 5 feet per day.

According to two independent investigators (Water Research & Development, Inc., 1989

& Todd Engineering, 1989), the potential perennial recharge of the Upper Long Valley
into the ground water system varies from 10,600 to 151600 acre feet per year,
respectively. Currently, however, since the ground water aquifer system has not been
developed by pumping, the aquifer system is full and therefore rejects this potential
recharge and runs off into the Creek system.

Ground Water Quality: Based upon ground water sampling from the production wells,
the water, having a total dissolved solids (TDS) of 160 to 186 parts per million, meets the
public water supply standards as set forth by the Safe Water Drinking Act. See

Laboratory Reports of standard water parameters for Well E-l (PW-3) and Well (PW-4)
in the Appendix. Note, for purposes of this report, the production wells E-l and E-3 have
been renamed PW-3 and PW-4.

Currently, the ground water system in the Long Valley Section of the Creek system
is only partly developed and is therefore full and rejects the potential natural
recharge for the watershed during all years excepting drought years. The
estimated annual perennial potential recharge or yield of the Upper Long Valley
Section approximates 10,600 to 15,600 AFY. The amount of water stored in the top
100 feet of saturated thickness of this Section's aquifer system ranges from 1801000

to 300,000 acre feet. This ground water supply is of good quality.

Proposed Ground Water Pumpage & Impacts

The Project proposes to pump 3,300 acre feet per year (AFY) from the production wells
constructed and planned within the well field. By pumping these wells, natural recharge

will be encouraged due to the lowering of the ground water levels in the vicinity of the

well field. During the initial phase of this Project, the water demand will be met by a
surplus that can be pumped to provide storage space for natural recharge that is lost due

to runoff during all years excepting drought years. Cunently, since the ground water

system is not developed in the Upper Long Valley Section, this water appears in Long
Valley Creek early in the season (March, April & May) as surface runoff and is
discharged to phreatophytic areas in the Honey Lake Section and to the Honey Lake,
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itself. During later phases of the Project, the pumpage of 3,300 AFY would be met by
natural recharge as storage space becomes available. This pumpage (3,300 AFY) is
considered conservative in respect to the potential recharge estimates of 10,600 to 15,600
AFY that could infiltrate to the ground water aquifers by natural means. The pumpage
represents about 2I to 31 percent ofthe potential recharge.

Based upon the surplus surface water modeling (WRENSS) and the pumpage of 3,300
acre feet per year from the ground water reservoir in the Upper Long Valley Section, a

ground water storage volume of 6,273 acre feet is required to meet this withdrawal.
Under this pumping rate, an average of 5,391 acre feet per year will be wasted during
years when the ground water reservoir is full. The ground water reservoir will be fuIl22
years of the 38 years modeled or 58 percent of the time.

The feasibility of developing 6,273 acre feet of storage within the Upper Long Valley
appears excellent when considering the potential storage of the aquifer lying beneath
Upper Long Valley is thirty times this amount or about 180,000 acre feet in the top 100

feet of unconfined saturated thickness. This change in storage of 6,273 acre feet
corresponds to a regional water level decline of 2.0 to 3.4 feet in the unconfined aquifer.
This decline represents a maximum amount which would occur only once in the 38 year
WRENSS simulated time period.

Water level decline in other ground water wells in the Upper long Valley near the
proposed well field are expected to be insignificant due to the spatial relationship of these
wells in relation to the Project well field. The mean spacing of wells within the well
field approximates 3,500 feet, while the nearest quasi municipal ground water wells are

those located upgradient near Bordertown about two miles to the south in Nevada. Since
lands to the west and east of the well field are largely owned and controlled by the Unites
States Bureau of Land Management or the CDFG, little or no domestic, quasi municipal
or irrigation wells are envisioned as being developed in these ileas. To the north, the
nearest concentration of ground water development in the Upper Long Valley is
downgradient in the Hallelujah Junction area, located about four miles away.

Ground water quality impact of the proposed Project would improve the water quality
supply of some portions of Lemmon Valley where the existing supplies are in a state of
degradation due to the leachate from individual septic systems which are entering the
shallow ground water aquifers from which individual domestic wells are supplied. The
ground water quality of the Upper Long Valley is not expected to be adversely impacted
due to the Project's pumpage.

Under the initial phase of the Project pumpage of 3,300 AFY from the ground water
aquifer, would result in the capture a portion of the natural perennial ground
water recharge that now is rejected and appears as high spring runoff. Under
normal runoff years this runoff is discharged into phreatophytic areas in the Honey
Lake Section of the Creek svstem and into the Honey Lake Playa. itself.
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In order to pump 3,300 AFY, a storage amount of 61273 acre feet in the ground
water aquifer is required in order to provide a firm water supply during drought
years. In view of the fact that about 180,000 to 3001000 acre feet of storage water
exists in the top 100 feet of the saturated thickness, this storage amount (61273 acre
feet) is easily achieved. During drought years when this storage amount is used,
the resulting regional water level in the Upper Long Valley Section would decline
2.0 to 3.4 feet. This decline represents a maximum and would only occur once in
the 38 years modeled.

Since the proposed well field is relatively isolated from other ground water wells in
the Valley, the draw down effects of the Project's production wells are not expected
to be measurable in these distant wells.

Professional Review of Proposed Pumpage & Impacts

A technical review of the hydrological report prepared by the Project entitled: "Water
Resources of the Upper Long Valley California & Nevada Final Report" (Water
Research & Development, Inc., 1989) including the proposal of exporting 3,300 acre feet
per year has been made by the Califomia Department of Water Resources (DSIR). In
general the DWR review of this report was favorable and the proposal for development of
3,300 acre feet per year and export was termed "reasonable". Washoe County
hydrologists have also reviewed this report and have reported that the hydrological
estimates are reasonable and the proposal for export is conservative. (Note: Washoe
County hydrologists monitoredthe 72 hour constant discharge pump tests made on PW-3
and PW-4) The Nevada State Engineer has also reviewed this Report and has reported
no hydrologic and engineering inconsistencies. Todd Engineers has also reviewed the
perennial yield estimates made in the Report and agree that they are conservative (low).

In conclusion, no surface adjudicated water rights or existing ground water rights
within the Long Valley Creek system is expected to be adversely impacted by the
proposed Project. Due to the conservative nature of the withdrawal of 31300 AFY
in comparison to the potential annual recharge amount of 10,600 to 15,600 AFY and
a storage or "buffer" amount of 180,000 to 300,000 acre feet existing in the top 100

feet of the aquifer, no overdraft will occur.

To ensure that no potential adverse impacts will occur, due to this proposed
pumpage, an artificial recharge project is proposed on the Ranch, whereby surplus
spring runoff waters would be captured and in{iltrated or recharged into the
ground water aquifers to augment the natural recharge.
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III. PROPOSED EXPORT PROJECT

General: The Project propose is to convey 3,300 AFY from a well field in California in
the Upper Long Valley, near Bordertown into Cold Springs Valley and Lemmon Valley
in Nevada to meet existing demands and improve water quality in certain areas. During
the initial phase of the Project, ground water will be taken from surplus waters that are

now in storage to provide storage space for natural recharge that is now lost during most
years as runoff, since the aquifer is essentially full. During a later phase, the ground

water pumpage would be supplied by natural recharge and/or artificial recharge on Green
Gulch, General Partnership (Ranch) and associated creek channels, including Long
Valley Creek.

Well Field: The proposed well field is located on the CDFG, formerly a 9,000 acre

cattle ranch straddling the Califomia/Nevada State Line north of Bordertown and

extending to the north along Long Valley Creek. This land has been recently purchased

by the CDFG from the Evans Ranch (ERI). ERI, however has retained the ground water
rights and associated easements for developing a ground water supply on 3,300 acres of
this land. The Green Gulch Ranch (Ranch) is currently negotiating to purchase these

rights from ERI. The well field, located within this easement, is situated along the east

side of Long Valley Creek, where production wells PW-l is sited on the west side of
Highway 395, between Long Valley Creek and the Highway and production wells PW-2,
PW-3 and PW-4 are located on the eastem side of Highway 395. The spacing between
wells varies from 6,000 feet to 3500 feet. The southernmost production well (PW-4) is
sited about 2 miles north of the quasi municipal wells, located in Washoe County,
Nevada, serving Bordertown and the Reno Park Water Company. The northern extent of
the well field (PW-1) is located about one half mile from nearest domestic well and about
four miles from a concentration of domestic wells located near Halleluiah Junction at

State Highway 70.

Production Wells: The Project proposes to develop or pump about 3,300 acre feet per
year from four wells, two located in Lassen County and two located in Sierra County,
Califomia. Total pumping capacity of the four wells is designed at 2500 gallons per

minute (gpm), while the mean pumping rate is 2050 gpm. At a continuous pumping

rate (24 hr. per day and 365 days per year) of about 2050 gpm, a total discharge of 3,300

acre feet per year (AFY) would result. Production wells PW-l and PW-2 are sited in
Lassen County, while PW-3 and PW-4 are located in Sierra County. See Map 3 showing
the Project well field, production well locations, pipeline conveyance system, booster

pumping plants and storage facilities. Production wells (PW-3 and PW-4) have been

constructed and pump tested. PW-3 production rate is 500 gpm and PW-4 is 1200 gpm.

These pumping rates have been based upon 72 hour constant discharge pumping tests

conducted by the Project. Production wells PW-l and PW-2, having a design capacitv of
400 gpm for each well, have not been constructed, however a pilot/test hole has been

drilled at the PW-l well site, whereby the production well design has been completed.

At the planned PW-2 well site, a piloVtest hole must be constructed upon which the

production well specification shall be based.
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The individual power requirements at PW-l, PW-2, PW-3 and PW-4 are 50, 50, 40 and
100 HP, respectively. Since production wells PW-l and PW-2 have not been constructed,
the power demand for these two wells are approximate and based upon piloVtest hole
lithography and performance of other production wells in the area. The power demand
for production wells PW-3 and PW-4 are firm however, since they are based upon 24
hour step drawdown and72 hour constant discharge pumping tests. Detailed pump test
data is presented in the "Water Resources of the Upper Long Valley California &
Nevada, Final Report (Water Research & Development, Inc., 1989). Projected static
water levels at PW-l and PW-2 are in the 25 foot range, while the drawdown at 400 gpm
may be about 150 feet. The static water levels in PW-3 and PW-4 are I07 and 73 feet,
respectively. The drawdowns for these two wells (PW-3 & PW-4) are 100 and 150 feet
when pumped at 500 gpm and 1200 gpm, respectively.

Conveyance Pipeline: The proposed conveyance system is composed of 7,000 feet of
8" poly vinyl chloride (PVC), C-900 buried pipeline manifolding PW-l and PW-2
together into 6,000 feet of 10" PVC pipeline to production well PW-3. 3500 feet of 12"
PVC pipeline then conveys the discharge of these three production wells to PW-4, where
the pipeline is increased to a 44,800 foot 16" PVC pipeline that conveys the discharge
into and through Cold Springs Valley to the storage tank in Lemmon Valley. The
easement for about 20,000 feet (3.8 miles) of the pipeline, located within the well field
and extending toward the south shall be located within the CDFG Project Easement,
while the remaining 41,000 feet (7.8 miles) would be constructed within the Cal Trans
and Nevada Dept. of Transportation easement along Highway 395. No routing is
considered on United States Bureau of Land Management lands. See Map 3 and Profile
Figure 1. of pipeline routing.

Pumping Plants: Four (4) deep turbine line shaft and motor driven ground water well
pumps are designed for the four production wells. The total horsepower demand for the
production wells, assuming all four wells are being pumped, approximates 244 HP.
Additionally, two booster pumps at PW-3 and W-4 will require an additional 139 HP.
This pumping demand in Lassen and Sierra Counties would be supplied by three phase
4401220 volt service provided by the Plumas Rural Electrical Cooperative from a 24.9
KV transmission line from Alturas, Califomia. No line extension or transformer charges
are applied to the Project.

The Dry Lake Summit booster plant, located at the Cold Springs Valley foot of Dry Lake
Summit requires about 256HP. This demand may be provided by Siena Pacific Power
Company via a 24.9 KV power line sited along the west side of Highway 395 that
services the Bordertown area. A line extension charge to extend across Highway 395 to
the pump site will be applied as well as a transformer charge.

Treatment: Chlorination treatment is proposed at each of the well heads of the respective
production wells. No other treatment, other than chlorination is included in this proposal.



I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Capitat Costs: While four ground water well are required for the Project, only two are

shown in the capital cost in Table 1. Project Water Export Capital Costs, since two
ground water wells (PW-3 & PW-4) have been earlier constructed and tested by ER[.
The value of these wells is included in the "water right" costs as shown under Item 4. of
Table 2. Project Mitigation Capital Costs.

The unit costs for construction of the wells, purchasing pumping equipment, pipelines,
controls etc. are based upon current costs of materials and installation on similar projects

under construction at this time. Engineering, administrative and Nevada permitting costs

would approximate 15 percent of the Sub Total capital costs. Additionally a 20 percent

contingency cost is included.

The capital costs of this Project for ground water wells, deep turbine well pumps, well
head chlorination stations, short coupled turbine booster pumps, buried transmission
pipelines, controls, engineering and contingency, are summarized in Table i and totals
$4,664,136.

Operations & Maintenance Costs: The annual operation and maintenance (O&M)
costs for the Project includes the power costs for operating the pumping plants in both
California as well in Nevada. The Plumas Rural Electrical Cooperative power charges

include a $3.19/HP per month demand charge and an energy rate charge of
$0.0569/I(whr. The Siena Pacific Power Company power charges are assumed to
approximate Schedule No. GS-3 for "Large Customers" whereby a $700/meter/month
demand charge and an energy charge of $0.0426lKwhr is applied. The estimated annual

power costs for operating this Project approximates 52481142. Additionally, un

annual O&M cost of the wells, pumping plant, disinfection and controls, estimated at 5
percent of the capital cost of these components, is $60,000. O&M on the pipeline,

itself, estimated at 1 percent of the pipeline materials and installation capital cost, is

$25,500. The total cost of operating the export portion of the Project, approximates

$333,642. See Table 3. Project Operation and Maintenance Costs.

IV. PROPOSED MITIGATION MEASURES

Surplus Surface Water: Green Gulch Ranch (Ranch) in 1989 has made Applications
29567, 29568 and 29569 (Applications) to appropriate surplus waters from tributaries
(lrtrorth, Schoolhouse, Purdy, East Branch, Balls Creek and unnamed creeks) that traverse

the Ranch and from which the Ranch has adjudicated water rights. In support of these

Applications, maps and plans for the reservoirs, distribution and spreading works for the

infiltration of these surplus water have been submitted to the California State Water
Resources Board (Board). Total storage capacity of the six reservoirs approximates 200

acre feet and spreading area for recharging the surface water into the ground water aquifer
approximates 1170 acres, all situated on the Ranch.

10
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Recharge Facilities: The proposed recharge facilities are made up of a combination of
direct infiltration from earthen reservoirs and conveyance structures and the existing
contour irrigation ditch system that exists on the Ranch. Additionally infiltration or
recharge will also occur through the on-Ranch tributary creek channels as well as within
Long Valley Creek on the Ranch as well as below the Ranch and along that reach of the
Creek that parallels the proposed well field. Both Ranch adjudicated water rights as well
as surplus surface water may be infiltrated through these facilities.

Riparian Habitat Improvement: By constructing on-Ranch reservoirs and spreading
water over the entire Ranch, the surplus spring runoff waters will be captured and
distributed in such a manner as to enhance the creeks channel riparian areas of both those
located on the Ranch as well as downstream on Long Valley Creek, itself. The
development of the Ranch property to maximize the riparian and wildlife habitat is
expected to be attained through cooperative efforts between the Ranch, the CA FG and/or
other conservation agencies.

Ranch Property: The Ranch is prepared to dedicate the 2200 acre Ranch, appurtenant
adjudicated surface water rights (793.5 acres), the surplus surface water Applications
(29567,29568 & 29569) and "overlying" ground water rights that are also appurtenant to
the Ranch to the Project to serve as a "back up" recharge or supply mechanism for the
proposed well field. These amounts of artificial recharge waters, brought about by
improvements made on the Ranch, would be available to augment the natural recharge of
the ground water aquifer.

Monitoring: In cooperation with the Long Valley Ground Water Management District
(District), the Project would fund a surface and ground water monitoring program to
monitor and manage the Project pumpage export and manage the recharge component of
the Project. The monitoring program would consist of nine stream gauge stations,
located on Long Valley Creek a several points and on major tributary streams at the
mountain front. These stations would include the re-establishment of the gauge at

Hallelujah Junction, formerly operated by the United States Geologic Survey. Four
precipitation gauges are also proposed to be located in the upper western watersheds in
the Upper Long Valley Section to assist in predicting the spring runoff. Ground water
response to natural and artificial recharge and pumpage of the well field would be

monitored via four piozometric stations where at each station the piezometric pressure

would be measured within the shallow unconfined aquifer and the deeper confined
aquifer. Two of these pieozometers stations would be sited above the well field and two
below the well field. Additionally, observation well water levels would be taken at 20
wells that are located above and below the recharge area and the well field. These well
levels would be taken on a quarterly basis. An annual budget would also be provided by
the Project to operate, maintain, process data and report the annual findings of this
monitoring program.

California Environmental Assessment & Permitting: Several environmental and

permitting concems must be addressed in order to establish a firm water supply for the
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Project. Among the regulating and resource agencies that may become involved in the
Project, the following agencies will be involved:

Long Valley Ground Water Management District: The Ranch is in the
process of submitting an application for a Permit to export 3,330 acre feet of water per
year from the Upper Long Valley into Washoe County to the Long Valley Ground Water
Management District (District). The Project will work cooperatively with the District to
obtain this Permit and develop a program whereby this proposed export can be made

without adversely impacting existing and furture uses in Long Valley as well as to
guarantee a firm water supply for the export Project. In this process a environmental
assessment may be made by a third party environmental professional group to ascertain
the environmental impact that this Project may have. The Project will also fund the

District to conduct a surface and ground water monitoring program.

Sierra & Lassen County Planning: Sierra County, as per the County General
Land Use Plan, prefers that the Upper Long Valley remain "recreational and rural" in
nature, including the preservation of ranch and open riparian and wildlife areas. By
dedicating the Green Gulch Ranch (Ranch) to a recharge facility and thereby enhancing
the riparian nature of the tributary creeks and Long Valley Creek, the objectives of the
County's Land Use Plan is complimented. While Lassen County's nearest development
in and near Hallelujah Junction and is somewhat remote to the Project well field and

Ranch recharge facility, the Project will cooperate with the planning entities of this
County to assure that there are no conflicts. The planning agencies of both Counties
have been contacted and are aware of the Project's proposal.

California Department of Fish and Game (CDFG): The California Fish and

Game Department (CDFG) also supports the rural land use of the Sierra County portion
of the Valley to maintain the "east west" deer migration path that transects the Upper
Long Valley and across Highway 395. A three to four mile wide corridor, along Long
Valley Creek allows access for the seasonal migration of mule deer from the mountains
on the west (Bald and Diamond) to and from the Peterson Mountains on the east side of
the Valley. At this time the CDFG have purchased about 6,600 acres of land, including
the Evans Ranch, Inc. lying along and parallel to Long Valley Creek to preserve and

establish this deer corridor. The Project intends to work cooperatively with the CDFG in
developing this Project, whereby the objectives of Project and this agency are

complimentary.

California State Water Resources Control Board: The Project shall work
with the California Water Resources Control Board (Board) in developing the well field
and recharge facility in such a manner as to not adversely impact the adjudicated water

rights of Long Valley Creek. Additionally, the Project shall continue to work with the

Board in gaining permits to divert and recharge surplus waters of the Upper Long Valley
as per the Applications made by the Ranch.
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California Department of Water Resources (DWR): The Project shall
continue to work with DWR in developing the Project. The Long Valley Ground Water
Management District (District) is expected to rely upon the DWR for expert and

technical advise in respect to this Project. DWR has already reviewed the hydrological
Final Report (WRD, 1989) and provided useful comments and suggestions. The Project
intends to respond and fuither seek input from this agency in developing the Project.

Nevada State Engineer: The State Engineer has been periodically informed of
the progress of this Project and has been provided a copy of the Final Report (Water
Research & Development,1989) for staffreview. It is recognized that an application for
a permit to import this water supply must be made to the State Engineer, in seeking this
Offrce's permission to provide this water supply as a permanent source for quasi
municipal use in Washoe County.

Regional Water Commission: Through the Regional Water Commission and

under the authorization of Nevada Senate Bill 49 and per other agreements between
Washoe County and Sierra Pacific Power Company, this Project is now presented to this
Commission for consideration. The Project expects to work closely with this
Commission and the technical staff in developing this proposed Project.

Capital Costs: The estimated cost of acquisition of the Evans Ranch, Inc. (ERI) ground

water wells (PW-3 & PW-4), the CDFG well field easement and development costs is
estimated at $11000,000, while the cost of the Green Gulch Ranch is approximated at

$2,000,000. The 3,300 acre feet of water rights, valued at $1,000 per acre foot, are

estimated at $3,300,000.. The estimated costs for construction of six Ranch reservoirs,
conveyance and distribution system, including control gates and diversion structures for
the recharge of surplus surface waters is estimated at $1,7001000. The cost of the
monitoring equipment, including installation is approximated at $200,000 and the cost of
funding a California Environmental assessment and permitting is estimated at $5001000
(Summit Evirosolutions, 1996) The total capital cost for Project water and mitigation is
therefore approximated at $8,700,000. See Table 2. Project Water & Mitigation Capital
Costs.

Operations & Maintenance Costs: The O&M costs for the surface and ground water

monitoring system is approximated at 10 percent of the capital cost or about $20,000 and

the cost to monitor the equipment, data processing and reporting is estimated at $701000.

The cost of maintaining and repairing the Ranch recharge system (reservoirs, conveyance

& distribution) is estimated at 5 percent of the capital cost or about $85,000. The total
O&M cost for Ranch mitigation is therefore $175,000. See Table 3. Project Operation
and Maintenance Costs (Export & Mitigation).

13
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TABLE 1. PROJECT WATER EXPORT CAPITAL COSTS

Item 1. A total of four wells are required. Two wells (PW-3 & PW-4) have been

constructed by the Project. All wells located in California.
Item 3. Two booster pumps, totaling 139 HP required a PW-3 and PW-4, all located

within California. A256 HP booster station shall be located in Nevada at the base

of Dry Lake Summit.
Items 4.,5.,6. &7. IDF = inch diameter foot. All of the 8", 10" and 12" pipeline

length and 3696 feet of the 16" pipeline is sited within California.

Item Quantity Units Description Cost

2 wells 16" x700' ground water wells const. to
quasi municipal regulations at

$150.000/well

$300,000

2. 244 HP Four (4) deep turbine line shaft, motor
driven pump, panel, controls &

enclosure at $500/HP

s122,000

3. 395 HP Three(3) short coupled turbine in-line
booster pumps, motor drivers, controls &

enclosures at S300/HP

$118,500

A+. 7,000 feet 8" Poly vinyl chloride, C-900 pipeline &
buried installation at$2.92/IDF *

$163,520

5. 6,000 feet 10" poly vinyl chloride, C-900 pipeline
& buried installation atS2.92llDF

$175,200

6. 3,500 feet 12" Poly vinyl chloride, C-900 pipeline
& buried installation atS2.92ilDF

s122.640

1 44,800 feet 16" Poly vinyl chloride, C-900 pipeline
& buried installation atS2.92|IDF

$2,093,056

8. 4 stations Four (4) chlorination stations at each well
head at $ I 0.000/station

$40,000

9. lump
sum

S Telemetry, hydraulic controls, pump sta.

enclosures & power line/tranformer $320,000
SUB TOTAL $3,454,916

10. dollars % Engineering, Administrative &
Permitting at Isyo of capital cost Sub

Total

s518,237

l1 dollars % Contingency at2}o/o of capital cost Sub
Total

$690.983

TOTAL s4,664,136
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TABLE 2. PROJECT WATER & MITIGATION CAPITAL COSTS

Item Description Cost
I Acquisition of Evans Ranch, Inc. Water rights, Wells (PW-3 &

PW-4), Easements, Hydrological Investigations & Development
costs

$1,000,000

2. Green Gulch Ranch Properties $2,000,000

a
J, Water Rights, 3300 acre feet at $1000/acre foot $3,300,000

SUB TOTAL $6,300,000

4. Green Gulch Ranch Recharge System Improvements
(reservoirs, conveyance, distribution & riparian areas)

$ 1,700,000

5. Upper Long Valley Surface & Ground Water Monitoring
(Site Work, Equipment & Installation)

$200.000

6. Environmental Assessment & Permittine $500,000

SUB TOTAL $2,400,000
TOTAL $8,700,000
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TABLE 3. PROJECT OPERATION AND MAINTENAIICE COSTS
(EXPORT & MTTTGATTON)

** Total operation and maintenance does not include levies or fees that may be made by
the Long Valley Ground Water Management District and/or the Counties (Siena &
Lassen) of origin.

Item Description CosVYear
I California Power (279 KW) PW-l, PW-2, PW-3 & PW-4

deep well turbine pumps and PW-3B & PW-4B short
coupled turbine booster pumps at $3.19/HP/mo. demand

charge & $0.0569/KWhr by Plumas Rural Electical
Cooperative

$153,727

2. Nevada Power (191KW) for Dry Lake Summit short
coupled turbine booster pump at $6.43lKWilvlo demand,

$700/meter/lvlo charge & $0.0426lKWhr by Siena Pacific
Power Company

$94,415

J. Ground water well, pumping plants, disinfection, controls
and repair at 5Yo of capital cost $60.000

4. Pipeline maintenance and repair at lYo of capital cost $25,500

SUB TOTAL s333,642

5. Monitoring equipment & instrument maintenance and repair
at IIYo of capital cost $20,000

6. Surface water and ground water monitoring, data processing
& reporting s70.000

- Green Gulch Ranch recharge facilities (reservoirs,
conveyance, distribution & control) maintenance & repair at

5%o of capital cost
$85,000

SUB TOTAL $175.000
TOTAL $508,642

t7
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APPENDIX

Water Quality Analyses for PW-3 (E-l) & PW-4 (E-3)
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